Background. Recently, new procedures for the treatment of varicose veins have been developed. The purpose of this review is to analyse the data available concerning the transilluminated powered phlebectomy (TIPP). Design. Review of the English literature. Results. The number of studies is limited. Currently, no trial has proven any significant advantage of TIPP technique when compared with conventional surgery, except for the number of surgical incisions. TIPP procedure seems to be shorter than conventional surgery, particularly for the extensive or recurrent varicose veins. Conclusions. Several questions regarding TIPP technique remain. Further randomised trials are needed to determine the benefit of this procedure.
Introduction
Recently, different less invasive surgical techniques were developed and applied to perform the varicose vein (VV) operations with minimal trauma for the patients, in particular endovenous laser therapy, radiofrequency obliteration and transilluminated powered phlebectomy (TIPP).
In 2000, Spitz and colleagues 1 were the first to describe TIPP technique, which allowed VV removal with minimally invasive powered vein extracting device. As any innovative procedures, TIPP technique is expected to offer better alternative to the conventional treatment, especially to the hook phlebectomy. In addition, TIPP is believed to reduce the operating time, the number of incisions, the postoperative pain, and the patient morbidity with fast recovery, acceptable cost and the best cosmetic results.
Despite an increased experience, 2-4 our results did not clearly prove any advantages, except in reducing incision number, when using the TIPP technique as compared with the hook phlebectomy. Consequently, our objective was to review the literature and examine whether this technique of less invasive VV ablation would demonstrate any potential benefit over the gold standard treatment.
Material and Methods
All English-language articles from the first published trial by Spitz et al. in 2000 1 to the most recently published articles in the Medline and Pubmed data base were analysed. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] The keywords used were: 'trivex', 'transilluminated powered phlebectomy', 'powered phlebectomy'. Although TIPP seemed widely used on the websites, only nine trials were identified in the literature. 1, [2] [3] [4] [8] [9] [10] [11] [12] Of these studies, four compared TIPP technique to conventional surgery: two were randomised controlled trials 11, 12 and two were prospective non-randomised studies. 1, 3 The other five publications were prospective observational studies. 2, 4, [8] [9] [10] Consequently, the present review has limitations. The small number of recruited patients, the diversity of trial designs and the lack of uniform definition of adverse events used in the 
Surgical technique
The operative procedure has been described previously. 1 Briefly, TIPP technique includes an illuminator device, a powered vein resector, a control unit system (Trivex System, Smith&Nephew Inc, Andover, USA) and a 300-W xenon light source (Fig. 1 ). The illuminator cannula combines an irrigator device connected to a tumescent solution, placed in a pressure cuff at 400 mmHg. The resector consists in a rotating inner blade with a speed ranging from 700 to 3000 rpm (forward and/or reverse rotations). The tumescent solution allows hydrodissection of the perivenous tissue, which facilitates the ablation of varicose veins. Suction is applied through the handpiece and the varicose veins are suctioned, morcellated and finally removed by the resector. To begin the operation, conventional high ligation of the saphenofemoral or popliteo-fermoral junction and all proximal tributaries is performed. Only the VV clusters previously marked are then removed using the TIPP system.
Complications
All procedures were performed successfully and no device failure was demonstrated in the published series. Additionally, no lymphocele requiring surgical evacuation was reported. The published complication rates following TIPP technique vary considerably between 6.7 and 95%. 1, 3, 4, [8] [9] [10] [11] [12] The main postoperative adverse events described in series consist in ecchymosis and/or haematoma formation, nerve injury and skin perforation. Overall complications are listed in Table 1 .
Haematoma is an important disadvantage observed in the TIPP technique with an incidence varying from 5 to 95%. 1, 3, 4, [8] [9] [10] [11] [12] The disparity in haematoma rates could be explained by different definitions used in the literature: bruising, ecchymosis and haematomas. The majority of ecchymosis and haematoma were minor and resolved within 3-6 weeks. However, Shamiyeh et al. 10 observed persistent and painful haematoma in two patients (6.7%) that required surgical evacuation during the early postoperative days.
The reported incidence of cutaneous nerve injury varies between 9.5 and 38%. 4, 9, 12 Indeed in a prospective trial, Aremu et al. 11 did not prove any statistical significant difference in nerve injury between the conventional and the TIPP treatment (25 vs 18.1%, respectively; PZ0.33).
Four patients 4, 8, 10 experienced skin perforation during the TIPP procedure that were easily managed with a conventional suture without further complications (0-6.7%). Only one deep venous thrombosis was reported (0.9%). 9 Other minor complications included swelling (up to 17%); 8, 9 wound infection (6%), 12 cellulitis (3.5%); 9, 11 brown scars (up to 3.3%), 4,10 seroma (2.4%) 8, 9 and superficial thrombophlebitis (up to 13%). 10, 12 There were two randomised trials 11,12 which compared the complication rates of patients treated either by TIPP procedure or by conventional surgery. The results are summarised in Table 2 .
Results
In a prospective randomized study, Aremu et al. 11 found a significantly fewer number of incisions for TIPP technique when compared to standard surgery (P!.0001). Comparatively, Ray-Chaudhury et al. 12 found in a prospective randomised study a mean number of incisions of 4 (ranging from 1 to 8) for TIPP and 18.9 (from 5 to 40) for hook phlebectomy (P! 0.0001). Most studies reported an average number of incisions ranging from 3 to 6. 1,2-4, [8] [9] [10] [11] Regarding the operating time, we observed 3 that TIPP took significantly longer than hook phlebectomy (P!0.001). In contrast, Aremu et al. 11 showed that TIPP was faster than standard surgery particularly for extensive VV but without statistical significance. Ray-Chaudhury et al. 12 reported a significant shorter time (P!0.0001) to perform the TIPP procedure when compared to conventional surgery (17.1 vs 33.7 min, respectively). In terms of postoperative pain score, the results are comparable for TIPP technique and conventional surgery. 4, 11, 12 With regard to the cosmetic score, the results observed in the literature are quite similar for conventional and TIPP procedure. However, although there is no significant statistical difference, the results reported by Aremu et al. 11 tend to be worse for TIPP technique than conventional treatment with a mean score of 7.44 and 8.27, respectively. Similarly, the cosmetic score reported by Ray-Chaudhury et al. 12 was in favour of conventional surgery, although without statistical significance (6.9 vs 5.9 for TIPP group). Residual or recurrent VV varied between 9.1 and 21.2%. 4, 11 Aremu et al. 11 reported a patient satisfaction index of 87%. Although they reached no statistical difference, the overall satisfaction score tends to be lesser for TIPP when compared to conventional treatment (87 vs 91% at 6 weeks, respectively). Comparatively, Shamiyeh et al. 10 observed that 75.8% of patients were satisfied, 13.8% were quite satisfied and 10.4% were not satisfied at all.
Limits
Disadvantages of the TIPP technique include the cost of device, the learning curve and finally the lack of long-term results.
Currently, there are no studies examining the costeffectiveness of the TIPP group when compared with conventional surgery. Nevertheless, this innovative technique requires an additional cost for the basic equipment and for each single-use rotating tubular blade. Considering that only the varicose veins are removed by the TIPP system, the insufficient stem veins must be treated by adjunctive procedure either by conventional surgery or by endovenous procedure. Consequently the potential combined procedure, TIPP technique and endovenous treatment (radiofrequency or laser ablation) should dramatically increase the cost.
As for most of the new techniques, the surgeon should be trained on this procedure to reduce the adverse events due to the learning curve.
Several questions do remain. What are the mid and long-term varicose veins recurrence rates? What is the rate of cutaneous nerve and potential lymphatic injuries due to the rotating blade? Is the time before going back to work or physical activities shorter with TIPP technique? Is TIPP technique the appropriate treatment for all patients or should it be reserved for selected patients with extensive or recurrent varicose veins?
Conclusion
Such innovative surgical approach as TIPP technique is expected to reduce the operating time, the number of incisions, the postoperative pain, and the patient morbidity with fast recovery, acceptable cost and the best cosmetic results. Currently, no data clearly proved any significant statistical advantage of TIPP technique over the conventional treatment, except for number of incisions. With regard to the operating time, TIPP technique seemed to be faster only for extensive VV. Consequently, further randomized studies are needed in order to determine potential benefit of TIPP procedure.
